and keywords 12 A great deal of behavioral and molecular interactions between male and 13 female insects takes place during insect reproduction. Here, we comprehensively 14 analyze the reproductive system of the olive fruit fly. Specifically, transcriptomic and 15 genomic analysis of the reproductive tissues from virgin and once mated insects were 16
Introduction

33
In all arthropods, insects are the most divergent and abundant group, equipped 34 with high reproductive rates and numerous behavioral and physiological adaptations abundant in similar studies in B. dorsalis 48 and C. capitata 32, 39 , two closely related 140 insects to the olive fly, showing a conservation of the functions that alter during 141 mating in these insects. Regarding the male accessory glands and ejaculatory bulb 142 tissues, the GO analysis in response to biological processes and molecular function 143 showed enrichment of "metabolic processes" and "biological regulation" as in C. 144 capitata 32 . As sexually mature males are actively involved in pheromone response 145 and female courting, they show significant enrichment of these GO terms, indicating 146 the high energy investment required in mating. Finally, as it was extensively analyzed 147 in many Drosophila species, the female reproductive genes encode proteases, protease 148 inhibitors and genes related to immune response and energy metabolism 28, 27, 49, 50 . In 149 consistence with those data, homologous genes were also observed in the GO 150 annotation of the upregulated genes in the lower female reproductive tract of B. oleae. 151 This transcriptional activity of mated olive flies is characterized by rapid cell 152 proliferation and secretory activity, as supported by the categorization of the 153 transcripts in functional classes related to biological regulation, metabolic and cellular 154 processes. As it comes to olive fly, indeed the general transcriptomic profiles of the 155 analyzed tissues were similar to other dipteran reproductive systems such as C. 156 capitata 32, 39 . However, a more detailed analysis of the transcripts showed that there 6 is diversity in the mating response among species. Specifically, compared to C. For the validation of the differential expression of various genes observed after 168 the RNAseq analysis of reproductive tissues before and after mating, further 169 functional analysis was performed for 5 loci in testes and 6 loci in male accessory 170 glands and female accessory glands, respectively. These genes were selected based on 171 their known involvement in the reproductive system and their differential expression 172 between virgin and mated insects. In testes of mated flies, significant overexpression 173 was confirmed for the genes c58283, c37552, hemolectin, mucin and cation 174 transporter and downregulation for scribbler gene. qRT-PCR did not confirm the RNAseq was also confirmed in qRT-PCR ( Figure 4B ). 197 Four sperm protein genes including the testes-specific protein betaTub85D and one 198 odorant binding receptor, or82a, were also annotated. Troponin C showed limited expression after mating. Ornithine decarboxylase 241 antizyme showed an increasing expression with the highest expression at 24 hours 242 after mating, while lingerer (10-fold) and bestrophin-2 (10-fold) showed highest 243 expression at 12 hours. Yolk protein-2 showed 2-fold overexpression 9 hours after 244 mating and glutathione S-transferase showed highest expression immediately after 245 mating (0 Hours).
246
Troponin C protein plays a significant role in muscle contractions. In Pieris 247 rapae, the small cabbage white butterfly, it was identified as a component of the bursa between hormone levels and polyamine metabolism were described in several insects.
257
For example, 20-hydroxyecdysone increases ODC activity in silk moth pupal tissues 
